• 



m 



il9)B^m^Wfff (JP) 



(12) ^ l§ 4# ^ $g (A) 



if^WW- 198973 

(43)41^110 ^^7^0995)8^10 



(51) Intel.' 

G 0 2 B 6/122 



F I 

GO 2B 



6/ 12 



B 



(2i)aiH#^ 




(71)mSA 


000004237 










(22) a 


¥^5 ^(1993)12^280 


































(74)ft31A 


^31± iitit (^2^) 



(54) (S^H>g©^li;] ^fe^&^^tT^/NWXO^^^^Mjg 

(57) mm^ 

-5. 





13 



BNSDOCID: <JP 407198973A I > 



—543— 



(2) 

1 

u^mmk \z%yr^) ^am^m \zm^ v r:Lm^^myt 

mm^y r ^ n\zm'^^^^w\z^ 3 mftm^-^ nx 

8 1 wffi^ 20^ t Msem 3 co^ t ^iB^ >^ 
9 ] taiam 1 <o»«<hMiam 2 <Dmm^'^ u 
CO 0 0 1] 

[0 0 0 2] 

=f'^^Wi\z\.ii^^^^mzmm't^^^t^^'^^* * 
^z.iL^. ^w^xzm^mw-mi't.i^'^^^^^^ii^'^^ 



i^0i^7-1 98 97 3 

2 

[0 0 0 3] '^^<om^^m%^n^:^(r>-miiVx. 
mx,\ti 9 9 ^^m,=f'mmmm^^m^±^^mmmm. 

05l&3t#^C-2 7 9mi^ rvij3>IiS0^t)i3:fi^& 
D. PD^(Z)3t^^^*:7^AMX*t^l»^3t^^St?&tM^ 

[0 0 0 4] z.<Dm<Dm}!^mmyt'T/^'iy.x\t> 

(D^i^it. Mmmit(oitib. mzi^m(Dm^^^wtr 

^^B^fi^^^o :$cm\\z\t.. m^o%'^m±mmz-D\^ 

T, 09^tii 9 9 i^n'^mmMm^^^m^^'^^^ 
ife:5:##c- 2 0 mm<o m'^^B^'^^^=^-)vmm 

2 \zmmo:>m^^m^n'i y.x\^. s^^^^-ir j: 

[0 0 0 5] 

mwi±^^m<r>^ ^r>mzw^vx^]t^^<ox. 

^^(Dmmn. m^mm\z^^f3i^^n\,tfs.^^. mzm 
w.Ai\zyt^mm^mm^nx\i^^m^\z\^. mmcor^ 

[0 0 0 6] ^^m\t. ±i^(dxj^\zi&^x. ^mxm 

mmm±mm^mm'r^^^^z$»^. 

CO 0 0 7] 

mi<D^u^\zytm^^f>m^^n. ^m^mzytyr 

^ mm^mzf^^vftm^i^^myt'r/u x \z^^^x. 

m<on9 >^ 1 (Dmi^^m^-^ nrcf^ 2 cds«>&^> 

[0 0 0 8] ±l2^f£7?. mz^l<om^^^2(Dmm. 

^;it^msit\^x\^^^. 

[0 0 0 9] t^\Z. ^l<DS«t^2C0S««. 

< t%>^':^(Dmm(ommf)m:b(Dmm<o^m^z. 

CO 0 1 0] ^^m\t^7t. ^yT^/m. mi<Dmm 

(D^m\zm^'^tirz.m2(Dm\zmm'^ri. f^2(Dmmt 
50 ytyy-i^^^zm^-^^^m^zm^omiim^^nx^,^^ 

-544— 



BNSDOCID: <JP 4071 98973 A i > 



m 



(3 

3 

[0 0 1 11 ±mm^\z:^i^x. m2(Dm^^ZSm3(D 

CO 01 2] 

^<^i^'^m^^^mmxm±vxi^>^. mw^^^x^mz 
^^i^x±{$i^m±'r^mm\z< m&^^ikh^u 
<, mm<D^m±'r^<Dx. /hm. mm^x^^. ^ lo 

mit\zMVXh^r)mzJ:^$^mi±VU\^^(DX. 
[0 0 13] 

[0 0 14] 01 (a) \t. :^^m<Dm^nm^y'/u 
:^<o^^m±mm(D~mmm(Dm.^^^^mx^^o m 
i(om^i\tzyo:n>m^x$>K>. ^m\z}t^m^^2 

M}kw^^y^is.^u^\z¥)v^-^uifiY-^^f\x 
n^znx^^^. %mm.^2\t. y^^^z^^hx^x^ 
yy. z<Dn^x2^^-^n^^ -•:^(D^Mmk\x. 
\z^^^^v-^AimM^ixx^^. ^t^%ffiwm^ 

[0 0 151 ^fc, ^^iS[?&2©^^B5iei^Jr«, VSI8 

\zityr-{n\ oo3^^;it^^$n> ^^^?S2C9j^® 

CO 0 1 6] lg2 0Sfii6 t)vUn>^:te^fc 

f51®3t^iStKtfnlA^Vi-&t)^}/S:i:^lC3t^|g^K2 

Sfc, 3t:7r-rAl 0co_h^iKJ3afe;^c^(4@J3«, 
Vj?|l l*tj^J«$tlT(.^^. l8®J^7tt, ^2© ^ 

[0 0 17] ^ios«i{c^2cos«4>&«, immk 

2 ti1l^^7;5t-3S[r^J:-5lr:<i>^i±^n-5, ^2 0^ 
2tmm%nx\,^^. mi(DS«lT^©»lKl 

1 tcg?^-rsM«(ct>^«(04fe®^Ki xifi^m^nx 

[0 0 18] ^2C0^^fi, S?^^7(D^®;0tmiCDS 




> i^5i^7- 1 9 8 9 7 3 

3&>^1i-^ns« ^^^!K1 1 1 1 2co^MJc(i^&^>6^i; 

86¥Ba^t^^^nT*5r). MS«i> 4 05^-^^, jnsia 

S«l tm2®««4«. 5fe:77>f A-1 0;()«iBg^nfe 

CO 0 1 9] ^jc. 316:7r-rA-i 0,h^l:fei;r/|S2<O 
4(^V»9, 1 0<DfiiraiCt>^^U-A¥H*^^ 

[0 0 2 0] 0 2 (b) ±^X5gtcJ:r)^filL;t^ 

mi^itizMvxh^mzms^mt::^.^^^^^}^^ 

CO 0 2 1] ts::$5. ±i^O-^JS^Tli. 4^BgJCJ:t)^ 

Vi^^^tC«, :^jl^Ml 1, 1 2dties^-e^r). ^ 
/t, VPS, 9Cr>^ffii3j;t^5t:7T^;N*l 0(7)ffl!l®IC 

\t. m'^^mmi)^i^^mx$>^i}^. i&Mj^^^y.\z^^m 

[0 0 2 2] :^mmmx\^. mi:^^um2<Dmm\z 
n—Mn<^>mwLti^m\^^^tix\^^^f/i. i^Mmw^^m: 
ft^^}^^nn\:xmys:^unx$>':^x^x\.\ ^mm 
mx\t. mm^i^^ja^x. ^^m^mzrD\,>xmmv 
Tc^^. L 1 N b o3 mytm^m^^(Dmm<omm^m^ 

[00 231 

\^^^^\^^mmmmi<r>m2(r>^mzymm&^wmm 

om^wtn. m2(Dmm^tf^s^ixm^^^. 

yy.(D\,^'rnt}^xmm'^n^. ytm^^tm^f 
^ytyr^ A*«. m 1 <om^±\zm^tsnr;::m\zmm^ 
n. ^2(Dmmzm^^tiitmxtk^ti:s>. mmt^y 

CO 0 2 4] ^c»T, ^^&85j&tjg^$n;t««^^^ 

-fbT^^c L^&^'b, m^(Dm^f}^if^\^^(oxm^m^mt: 
mmiy^siKx^^^, ^ni. mmmi(om^t\zMvx^^ 
^x$>^. 

[01] ^^^(Dm^t^^m^y'/u y.<Dm.^^±mm<D 
1 • • • mi(o^i^ 



BNSDOCID: <JP 407198973A I > 



—545— 



(4) 



7 - 1 9 8 9 7 3 



2 
3 
4 
5 
6 
7 
8 



9 


• vm 


1 0 




1 1 




1 2 


* • - ^mm 


1 3 


. • • ¥ffl 


14 


■ • - ¥BB 




1 



8 vm- 




13 



BNSDOCID: <JP 407198973A 1 > 



—546— 



This is the translation of JP7 Jfc73 as provided by the internets^dof the Jaoanese 
Patent Office (at http://www1.ij5dl.jpo.go.jp). 



DETAILED DESCRIPTION 

[Detailed Description ol the Invention] 
[0001] 

[ReW of the Invention] this invention relates to the hermetic-seal stmcture dl a waveguide type light device 
^teJate waveguide type light device by which the optical waveguide wS fcxmed into the 

[0002] 

hI'^-^s^ A waveguide typedevice can buiTd the element with branching or a ™ Junction 
eas.h' and wrth h«h densrty wrth the panem of the optical waveguide formed into the subJrate. ^torecW^ the 
edge of an optical waveguide can be easily combined with an optical semiconductor device by aSS 
"^uTet'SS^ ^«^PP«^««°" «o an optical device various from there bCin^such 

iTc^Lf^.^ ^""^Ir co"ventfonal waveguide type light device, there is a thing of collection printing of 
^^^I^""^"'"'^"?^"^* communication society spring convention drafts for exan^>le. given in C 
number 279 pnnting "a study of optical integration stmcture using a silicon — P« > S-ven in o paper 
winning-by-taWng-two-half-points way" (reference 1 ). This is the waveguide type light device which an ontiral 
waveguide is fom«d on a silicon substrate and optical semiconductc^devic^ siSJ Sd a^J PD^XnJd 

S^^^TeSt^fLcr'^- ^^^^^^^ 

^04] It is nec^ry to protect from extemal moisture especiafly in this kind of waveguide type light device for 
stabiliz^wn of the property of optical semiconductors, such as the stability of the pro^rty of^e SLar 

l^STlH^ilT ^' ""^'-'i: '''' • ^"^.^ '^"^ ^^"^"^ ^^«^9h .he heoLtic-seS^mcfure of a^Srate is 
notshownin reference 1 there k a th.ngol "Waveguide type splitter for both-directions transmission 
modute (reference 2) pnnting of for example. C^ollection paper number of 1 991 electron ic-intdTJJ^e 
S^T^^r^ . T ^T"^ convention drafts 201 printing as an example which shows hermetfc-seal 

he^Tii^ waveguide type devce given in reference 2. the whole substrate is held In a housing and the 
nemrietic seal of the housing is carried out 
[0005] 

'° ^ Invention] Since the conventional hemietic-seal stmcture holds and closes the 

whde substrate to another housing, it has the problem that it cannot miniaturize, f^oreover fixL^ th? 
subs rate to a housing also has the problem that it may be influenced of the out gas of a re^n v^en it must 
iBuaUly be based on a resin and the optical semiconductor is mounted especially on the substrate 
[0006] In view of an above-mentioned fault, this inventbn is small and is not using a resin to offer the 
[oIoTl"^"*^ stmcture of the waveguide type light device with high reliabifity moreover. 

If« ^^.^T'^"^ '° '^"^^^ ^ abw^mentioned fault, the hemietic-seal stmctureof 

the waveguide type light device of this invention In the waveguide type light device which an optical 
waveguide is fonned into the 1st substrate and the opticaf fiber combined with the optical waveguide opticallv 
^Ji^^TV" !2?K '""^^ '^"^ .heoptical-waveguide pattem with which the opticTwavSS' 
^^"^ '^^ ^" ^"^^ symmetry was lomr«d is characterized by bdng Joinedso that 

miS^^ h r^T"^ pattem of the 1st substrate and the pattem of a slot may be made in agr^ment 
[0008] It IS the above-mentioned configuration and the 1st substrate and 2nd substrate are especially 
charactenzed by being the substrate of the same material or an almost equal coefficient of thecal expansion 



!J2S.^"''*'ir'/^LL^-^ 1st substrate and 2nd substrate are characterized by the periphery of at least one of 
me^ssubstrate be«,g KDined to the front face of thesubstrateof another side bJloW^ 

[0010] this invention te airanged again in the 2nd sloi where theoptical fiber was fonned in the front face of the 
fi^r ■ ^"^ ""^''""^ ^characterized by fom,ing the 3,d slot In the position X^To an o5c5l 

[001 1] In the above-mentfoned configuration, it is characterized by filling up the 2nd slot and the 3rd slot and 
the opening between optical fibers with solder or the low melting glass « <ne dra sioi. ana 



[0012] 



[Function] According to the airtight structure of the waveguide type tight device of this invention another 
tJiEfirl!.'^ ^ on the substrate in which the optical waveguide was fonned, and both joint is ctosed with 

^Sh iJL f '^.^-^ '"^ '^^y ""^^ ^ compared with the stmcture 

which holds a substrate in a housing and ctoses the whole - small -izing can be earned out [ low cost 1 
l*)reover, if the coefficient-of-thermal-expansion difference of both substrates is made smaU since the 
to Si^'''^ "°' '° ''"^^ temperature, stabilization ol a property can 
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is explained in detail with r^erence to fl^Bving. 

[0014] Drawing 1 (a) is drawing showir^^ assembly of one example ol the hermetic-slRfucture ol the 
waveguide type light device o» this invention. The 1st substrate 1 is a silicon substrate and the optical 
waveguide 2 is formed in the front face. Germanhim is doped by the fraction which serves as an 
optical-waveguide pattern in thediacid-ized silicon layer (illustration ellipsis) formed by the front lace of the 1st 
substrate 1 , and the optical waveguide 2 is formed in it. The optical waveguide 2 has the Y tee 3 and 
dichotomizes in this fraction. Senfconductor laser 4 is arranged at the edge, and one optical waveguide is 
optically combined so that outgoing-radiation light may cany out incidence to an optical waveguide Moreover 
photo diode 5 IS an^anged at the other-end section, and the light by which the outgoing radiation was carried ' 
out from the optical waveguide is received in respect of light-receiving of photo diode 5 
[0015] Utoreover. near the edge of an optical waveguide 2. V groove 8 is formed of anisotropy cherrical 
«ching. the strand of an optical fiberlO is mounted here, and it is compared by the end face of an optical 
waveguide 2, and has joined logger. 

[0016] 7 is formed in the fraction which the 2nd substrate 6 is also a silicon substrate, and, on the other hand 
has the of^ical waveguide 2 and the semiconductor laser 4, and the photo diode 5 when the 1st optical 
waveguide is made to face for the slot field. This slot field 7 irradiates an excimer laser to the field in which a 
slot IS fomied, and is formed. Moreover. V groove 1 1 is fornied in the position equivalent to the upper part of 
an optical fiber 10. In addftion. patteming of the slot field 7 may be earned out to the 2nd substrate 6 by the 
photolithography, and it may be formed by chemical etching . 

[0017] It IS covered so that the 2nd substrate 4 of the slot field [ an optical waveguide 2 and / 7 ] may 
corr^pond with the 1st substrate 1. The coat of the metal thin film 12 which consists ol chrorrium and gold is 
earned out to the penphery ol the plane of composition of the 2nd substrate 4. Moreover, the coat of the same 
metal thin film 1 1 also as the field joined to this thin film 11 by the 1 st substrate 1 is carried out 
[0018]Asthepositfonof the substrate [2nd] of the slot field 7 corresponds with the positbn in which the 
optical waveguide 2ol the 1st substrate was formed, it is put. Solder fe beforehand applied to the front face of 
Ihemetal thin films 11 and 12, and after a junction of both the substrates 1 and 4, it is heated and fixes wHh 
soWer. Except for the fraction by which the optical fiber 10 has been arranged, the hermetic seal of the 1st 
substrate 1 and 2nd substrate 4 is earned out with solder by solder fixing. 

[0019] Next, the opening between V grooves 9 and 10 of theoptical fiber 10. the 1st, and 2nd substrates 1 and 
4 is also filled up with cream solder, and it fixes by heating. 

[0020] Drawing 2 (b) Is a perspective diagram of this example after completing according to the 
above-mentioned process. Thus, in this invention, since the herm«ic seal of the whole substrate in which the 
optical waveguide was formed is not held and earned out to another housing but another substrate is put and 
closed on the surface of a substrate, there are also lew parts mark and they can be miniaturized the material 
as the 1st substrate also with the 2nd same substrate put - or H the substrate of the parvus material of a 
eo^icient-of thennal-expansion difference is used, the property which did not affect a substrate and was 
stabilized also to the temperature change is expectable 

[0021] In addition, although closed with solder in the one above-mentioned example, a low melting glass is 
sufficient. Although the metal thin films 1 1 and 1 2 are required and the m^al membrane is usually required for 
the front face of V grooves 8 and 9, and the side face of an optical fiber 10 when using solder it is 
unnecessary when based on a low melting glass. 

[0022] In this example, although the substrate of the same material is used for the Isl and 2nd substrates you 

may be the material which is different if a coefficient-of-themrial-expansion difference is small. Moreover it' is 

UNb03 although the substrate explaned the quartz waveguide with silicon in this exanple. A type optie'al 

waveguide ^c. may be the waveguide type light device of other gestalt 
[0023] 

[Effect of the Invention] As explained above, the hermetic-seal stmcture of the waveguide type light device ol 
this invention establishes the slot ol an optical waveguide and an axial symmetry in the 1st substrate and the 
2nd substrate of the same material or an almost equal coefficient of themial expansion, puts the 2nd substrate 
and pins. The front (ace of the periphery of one of the two's substrate and the substrate of another side fixes 
by either solder or the lew melting glass. Moreover, the optical liber combined with an optical waveguide is 
arrariged in the slot lonned on the 1st substrate, and is inserted in the slot fornied in the 2nd substrate It fills 
up with both slots and the opening between optical fibers with solder, a fow melting glass and a resin 
[0024] therefore, the substrate whole in which the optical waveguide was formed -- the hc^sing (or airtight - it 
IS not necessary to hold -- small -izing can be carried out [ low cost ] And since there is no fixation of a 
substrate, it is not necessary to use the resin for fixation. Moreover, it is stable also to change of ambient 
temperature. 
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